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(54) STEAM TURBINE PLANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To insure a heating source of a 
deaerator even if load interception occurs during operation so as not 
to apply unreasonable load to a boiler by providing a steam passage 
communicating from the downstream of a low pressure turbine 
bypass valve to a deaerator heating part, in a steam turbine plant 
arranged with a high pressure turbine and a low pressure turbine. 
SOLUTION: At ordinary operation, steam generated in a boiler 1 
reaches a condense 5 through a high pressure turbine 2 t an 
intermediate pressure turbine 3, and a low pressure turbine 4, and 
flows back to the boiler 1 by a condensate pump 8. At this time, a low 
pressure feedwater heater 9, deaerator 6, and high pressure 
feedwater heater 1 1 are respectively heated by the extracted steam 
of the low pressure turbine 4, the intermediate pressure turbine 3, 
and the high pressure turbine 2. When load interception occurs under 
this condition, the heating sources of the deaerator 6 and the feedwater heaters 9, 1 1 are lost, but at this 
time a control valve 14 is opened, and a part of bypass steam after reducing pressure by a low pressure 
turbine bypass valve 13 in a low pressure turbine bypass passage 24 is fed to the deaerator 6 through a 
steam passage 30 so as to heat the deaerator 6. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A steam turbine plant providing a steam passage which opens a deaerator heating unit for free 
passage from a slipstream of a low-pressure turbine by-pass valve in a steam turbine plant which arranged 
a high pressure turbine and a low pressure turbine. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the steam turbine plant with which the object for home 

generations of electricity or business power generation is presented. 

[0002] 

[Description of the Prior Art]In the steam turbine plant with which the object for home generations of 
electricity or business power generation is presented, the system which arranged the intermediate pressure 
turbine and the low pressure turbine following the high pressure turbine, or the system which arranged the 
high pressure turbine and the low pressure turbine constitutes the steam turbine plant synthetically. 
[0003]In such a steam turbine plant, the heating unit of a deaerator makes steam extraction of a high 
pressure turbine a heat source, and is provided with the sources of auxiliary steam arbitrary as backup, and 
is operated. 
[0004] 

[Problem(s) to be Solved by the Invention]Since turbine bleed will be lost if load shutdown arises during 
operation, if it is in some which are performing individual operation especially in one plant, it must stop 
having to depend for heating of a deaerator only on auxiliary steam in the above mentioned conventional 
steam turbine plant. 

[0005]However, the vapor amount which can be supplied instead of the leading role has restriction naturally 
as the name shows auxiliary steam. And loss of said turbine bleed also makes the source of heating to a 
feed heater lose, Since the feed heater is made into service out, a fall of the temperature of the feed water 
which returns to a boiler is enhanced, the fuel input to a boiler increases, and the impact given to a boiler — 
control also becomes difficult — will become very large. 

[0006]This invention is made in view of such a problem in the conventional thing, even if load shutdown 
arises during operation, the source of heating of a deaerator is secured, and let it be a technical problem to 
provide the thing for which it was made not impossible [ a boiler ]. 
[0007] 
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[Means for Solving the Problem]In a steam turbine plant which was made so that this invention may solve 
the technical problem, and arranged a high pressure turbine and a low pressure turbine, When a steam 
turbine plant in which a steam passage which opens a deaerator heating unit for free passage from a 
slipstream of a low-pressure turbine by-pass valve was established is provided and load shutdown arises 
during operation of a steam turbine plant, While opening a slipstream and a deaerator heating unit of a 
low-pressure turbine by-pass valve for free passage, for example, heating feed water which introduces into 
a deaerator a part of bypass steam currently emitted to a condenser etc., and passes along a deaerator and 
pressing down a fall of feed water temperature, Auxiliary steam is saved and processing quantity of heat of 
a condenser is reduced. 
[0008] 

[Embodiment of the Invention]One gestalt of operation of this invention is explained based on drawing 1 . A 
figure shows roughly the steam turbine plant which arranged the high pressure turbine, the intermediate 
pressure turbine, and the low pressure turbine including a condenser, a boiler, and a water system. 
[0009] 1 generates main steam, reheat steam, etc. which are the source of power of the steam turbine plant 
later mentioned by a boiler. Although an intermediate pressure turbine and 4 are low pressure turbines and 
a high pressure turbine and 3 are carrying out the graphic display abbreviation of 2, axial direct connection is 
carried out and these drive the dynamo of a graphic display abbreviation. 

[001 0]Although bypass steam of each of said turbines 2, 3, and 4 and exhaust air of the low pressure turbine 
4 are supplied to 5 with a condenser, it condenses this and considers it as condensation, only the 
low-pressure turbine bypass course 24 later mentioned for the sake of the convenience which makes 
explanation brief here is shown, and others are omitting. 

[001 1]Although the low-pressure turbine bypass course 24 also bypasses the intermediate pressure turbine 
3, here only explains as a low-pressure turbine bypass course in the low-pressure meaning over high 
voltage. 

[001 2]6 is a deaerator and has played the role which removes the gas ingredient which it is arranged in the 
middle of the water supply path from the condenser 5 to the boiler 1, and is mixed in feed water. 7 is 
auxiliary steam HEDA, it is the steam source allocated out of a series of courses of a steam turbine plant, 
and it is opened for free passage by the deaerator 6 via the control valve so that supply of auxiliary steam 
may be attained at the deaerator 6 if needed. 

[001 3]8 is a condensate pump and has become a basis which turns further to the boiler 1 of the origin the 
condensation which came out of the condenser 5 through the low-pressure feed water heater 9, and sends 
it out. 10 is arranged between said deaerator 6 and the high pressure feed water heater 1 1 with a feed pump, 
and pressurizes feed water in collaboration with said condensate pump 8. 

[001 4] 12 is a high voltage turbine by-pass valve, and is arranged at the high voltage turbine bypass course 
23 which bypassed said high pressure turbine 2 and opened the main steam course 20 and the high pressure 
turbine exhaust route 21 for free passage. 

[001 5] 13 is a low-pressure turbine by-pass valve, bypasses said intermediate pressure turbine 3 and the 
low pressure turbine 4, and is allocated by the high pressure turbine exhaust route 21 and the low-pressure 
turbine bypass course 24 which opened the condenser 5 for free passage. 

[001 6]14 is arranged in the steam passage 30 which connected the back flow position of the low-pressure 
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turbine by-pass valve 13 established in said low-pressure turbine bypass course 24 by the control valve, 
and said deaerator 6. 

[0017]The high pressure turbine bleeding course in which 22 supplies the steam extraction of the high 
pressure turbine 2 to the high pressure feed water heater 11, The intermediate pressure turbine bleeding 
course in which 25 supplies the steam extraction of the intermediate pressure turbine 3 to the deaerator 6, 
The low pressure turbine bleeding course in which 26 supplies the steam extraction from the low pressure 
turbine 4 to the low-pressure feed water heater 9, and 27 are boiler feedwater courses which return the 
turbine condensation condensed with said condenser 5 to the boiler 1 through the low-pressure feed water 
heater 9, the deaerator 6, and the high pressure feed water heater 11. 

[0018]On this embodiment constituted as mentioned above and in the usual operating status, The steam 
generated by the boiler 1 The high pressure turbine 2, the reheater portion of the boiler 1, pass the 
intermediate pressure turbine 3 and the low pressure turbine 4 (course abbreviation) — result in the 
condenser 5 and the condensation condensed with the condenser 5 should pass the condensate pump 8, 
the low-pressure feed water heater 9, the deaerator 6, the feed pump 10, and the high pressure feed water 
heater 11 — it has returned to the boiler 1 . 

[0019]Heat the low-pressure feed water heater 9 with the steam extraction of the low pressure turbine 4, 
and the deaerator 6 is heated by the steam extraction of the intermediate pressure turbine 3, and the high 
pressure feed water heater 1 1 is heated by the steam extraction of the high pressure turbine 2, and the feed 
water which returns to said boiler 1 has temperature and a state adjusted, and is carrying out the expected 
operation cycle. 

[0020]If load shutdown occurs under such a situation, high voltage, a medium voltage, and the steam 
extraction of each low-pressure turbines 2, 3, and 4 will be dropped on the condenser 5 all at once through 
each bypass route, Although the low-pressure feed water heater 9, the deaerator 6, and the high pressure 
feed water heater 1 1 lose the source of heating, and auxiliary steam of auxiliary steam HEDA 7 is supplied 
deaerator 6 and backs up heating of the deaerator 6 simultaneously, Furthermore in this embodiment, the 
control valve 14 will open, the steam passage 30 will be completed, and a part of bypass steam after 
decompression will be supplied to the deaerator 6 by the low-pressure turbine by-pass valve 13 within the 
low-pressure turbine bypass course 24. 

[0021]Therefore, since the deaerator 6 is heated with bypass steam of the low-pressure turbine bypass 
course 24 according to this embodiment, Impact with the boiler 1 impossible for is not produced, either 
without also making control of the boiler 1 exceptionally difficult, since the auxiliary steam supplied from 
auxiliary steam HEDA 7 can be saved and feed water of the boiler feedwater course 27 is maintained by 
fixed temperature with this heating. 

[0022]And since the amount of bypass steam dropped on the condenser 5 by incorporating a part of bypass 

steam into the deaerator 6 in this way can decrease and the throughput in the condenser 5 can be lessened, 

the function of the condenser 5 also combines and does so the effect of becoming easy. 

[0023jAs mentioned above, although the embodiment of the graphic display of this invention was described, 

it cannot be overemphasized that this invention is not limited to this embodiment, but various change may 

be added to the concrete structure within the limits of this invention. 

[0024] 
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[Effect of the Invention]Since the steam turbine plant is constituted from a slipstream of a low-pressure 
turbine by-pass valve in the steam turbine plant which arranged the high pressure turbine and the low 
pressure turbine provide up the steam passage which opens a deaerator heating unit for free passage above 
according to this invention, When load shutdown arises during operation of a steam turbine plant, While 
opening the slipstream and deaerator heating unit of a low-pressure turbine by-pass valve for free passage, 
introducing a part of bypass steam into a deaerator, heating the feed water which passes along a deaerator 
by this and securing the temperature of feed water, Auxiliary steam is saved and combined, the processing 
quantity of heat of a condenser is reduced, operation is stabilized, and it is efficient and the steam turbine 
plant which was rich in reliability can be obtained. 
[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing typically the outline of the steam turbine plant concerning one 
gestalt of operation of this invention. 
[Description of Notations] 

1 Boiler 

2 High pressure turbine 

3 Intermediate pressure turbine 

4 Low pressure turbine 

5 Condenser 

6 Deaerator 

7 Auxiliary steam HEDA 

8 Condensate pump 

9 Low-pressure feed water heater 

10 Feed pump 

1 1 High pressure feed water heater 

1 2 High voltage turbine by-pass valve 

13 Low-pressure turbine by-pass valve 

14 Control valve 

20 Main steam course 

21 High pressure turbine exhaust route 

22 High pressure turbine bleeding course 

23 High voltage turbine bypass course 

24 Low-pressure turbine bypass course 

25 Intermediate pressure turbine bleeding course 

26 Low pressure turbine bleeding course 

27 Boiler feedwater course 
30 Steam passage 



[Translation done.] 
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